Objectives Using a statistical modelling approach, our study aim is to determine reliable age-related estimates of the risk of all-cause tubal factor infertility (TFI) following past or current chlamydial infection in women in Scotland.
Introduction
Chlamydia trachomatis is a highly prevalent sexually transmitted bacterial infection. Although there is clear evidence that genital chlamydial infection in women is associated with reproductive morbidity, including tubal factor infertility (TFI), the probability that TFI will occur in individuals who have been infected with C. trachomatis is uncertain. 1, 2 Estimates of the probability of late sequelae of chlamydial infection, including TFI, impact upon the cost effectiveness of chlamydial screening programmes, 3, 4 highlighting the need for accurate estimation.
A recently published review 4 suggests that, when combining published progression rates, the risk of tubal infertility after chlamydial infection is low (0.1-6%). An alternative approach, 5 based on deterministic estimation of probabilities and recombination using Bayes theorem, uses Dutch registration data and data from local studies to calculate the maximum probability of TFI after chlamydia infection and estimates the probability to be 0.02%. This deterministic approach does not attempt to capture the variability in the model components and provides no age stratification. We used statistical modelling to estimate the agerelated probability, accounting for uncertainty and variability, of TFI for women of reproductive age in Scotland with current or previous chlamydial infection. Such an approach, using available evidence from existing data, allows us to estimate the association between all-cause TFI and chlamydial infection at a population level when we are unable to perform randomised controlled trials in the context of widespread chlamydia testing. 6 Given that we do not consider the role of other STIs in our model structure, we provide an upper bound on the modelled probabilities.
Methods

Modelling approach
We constructed a Markov-Chain Monte Carlo (MCMC) model to estimate the probability of TFI given past or current chlamydial infection for women of reproductive age in Scotland. This model extended the approach used in women in The Netherlands 5 by introducing age dependence. The model comprised three components: (i) the probability that a woman in each 5-year age group from 16-19 to 40-44 has been infected with chlamydia (Ct) in the past or is currently infected, denoted P(Ct þ , Age i); (ii) the probability that a woman in each age group has TFI, denoted P(TFI, Age i); and (iii) the probability of having had Ct in women with TFI in each age group, denoted P(Ct þ jTFI, Age i). Each component of the model was derived from several data sources ( Figure 1 ). These were combined, according to Equation 1 , to estimate the probability of TFI given past/current chlamydial infection P(TFIjCt Age-stratified (point) estimates are presented with 95% Bayesian credible intervals (CrI), which state with 95% probability that the true value lies within the given range. The model was programmed and evaluated in WinBugs 14 software using two chains and 100 000 iterations. 7 Convergence of the MCMC estimates was assessed by monitoring the Gelman and Rubin convergence diagnostic, and by using different starting points. 8 Probability of ever having had chlamydial infection, P(Ct þ , Age i) The estimate of the probability that a woman has a current chlamydial infection uses estimates of the proportion of women testing positive in the population undergoing testing, with adjustments made for repeat tests, and population prevalence ( Figure 1 ). Two data sources were used: (i) genital chlamydia testing data obtained from Scottish microbiology laboratories; and (ii) UK chlamydia prevalence estimates based on urine testing of a stratified random sample of the general population within the second National Survey of Sexual Attitudes and Lifestyles (NATSAL II) ( Figure 2) . 9, 10 Both data sources have limitations; the NATSAL samples have limited power to detect age trends in prevalence and did not include 16-and 17-year-olds. The proportion testing positive calculated from the chlamydia testing data is upwardly biased due to: repeat testing of anonymized samples; women going for testing possibly having higher levels of risk behaviour; 11 and over-sampling of younger women (although age is taken into account in the model).
In an attempt to correct the bias in the laboratory samples, associated with repeat testing, information on chlamydia re-infection rates in the USA and the UK was used 12, 13 in the absence of data on repeat testing rates. Age-stratified yearly re-infection rate predictions, with their associated variability, were estimated for the UK and used to adjust the crude population-based testing rate downwards by splitting the number tested into repeat and incident infections based upon the reinfection rate in that age-band, thus generating a more robust estimate of the probability that an individual in each age group is tested (see Supplementary Appendix S1, available as Supplementary data at IJE online). This assumes that re-infection rates, from cohort studies which attempted to follow up all women, can be used to represent repeat testing rates among women who present for testing.
The estimates of prevalence from NATSAL II and proportion of positive tests from the Scottish laboratory data together with the estimates of the proportion of individuals who have a repeat test are used together in a model to provide estimates of chlamydia prevalence by age as described in Supplementary Appendix S2 (available as Supplementary data S2 at IJE online). This process models the change in prevalence with age as a logistic regression model, with the laboratory data primarily determining the slope (i.e. the rate of the change of prevalence with increasing age) as the numbers tested are greater, and the unbiased NATSAL II data primarily used to determine the intercept (i.e. the prevalence in the 16-19-year-old group).
Using these estimates of genital C. trachomatis population prevalence by age, the cumulative incidence of ever infected with chlamydia was calculated by dividing the age-stratified prevalence into incident and repeat infections, based upon the yearly rate of re-infection in that age group, and summing incident infections over the total number of years under consideration. This approach assumed that the age-specific prevalence, and incidence, remained constant over time. Making such an assumption, the probability of ever having chlamydia, P(Ct þ ), and associated credible intervals can then be simulated. To consider the possibility of a temporal shift in age-specific incidence, the incidence of chlamydia in the 16-19-year-old group is varied. Our approach also assumes that re-infection is a rate based on 1 year of follow-up for each age-band rather than ever re-infected, and therefore when calculating cumulative incidence of chlamydia infection under this assumption, we provide an upper bound for the estimate. In addition, older individuals have a low re-infection rate but may have been infected when younger so these are not truly incident infections. To investigate the possible over-estimation of cumulative incidence of chlamydia, a sensitivity analysis is conducted by lowering the estimate of cumulative incidence by 5 and 10 percentage points.
Probability of having TFI, P(TFI, Age i)
The prevalence of infertility, defined here as primary unresolved infertility by the end of a woman's reproductive lifetime, was estimated from four populationbased UK surveys, two of which 14, 15 were identified from the review article of Boivin et al. 16 and two from a search on subsequently published UK-based surveys. 17, 18 Estimates of prevalence were pooled using a Bayesian random-effects meta-analysis as described in Supplementary Appendix S3 (available as Supplementary data at IJE online). The prevalence of infertility varies according to definition which may affect the measured outcome; therefore the use of alternative definitions of infertility (24 months of primary and 24 months of primary or secondary infertility) were considered by the sensitivity analysis. 
Model output
2 data sources Figure 1 Schematic representation of the Markov-chain Monte Carlo (MCMC) model and underlying statistical methodology used to estimate the probability of tubal factor infertility (TFI) given previous chlamydial infection
The probability of tubal factors as the underlying cause of infertility in those seeking treatment is estimable via data from the Human Fertilisation and Embryology Authority. 19 This data provides a breakdown by age but aggregate information for the 18-34 year old age group. Age-stratified data provided by a large Scottish infertility treatment centre provides a more detailed breakdown with stratification for those under 30 and 30-34 years and is therefore used. 20 As information on TFI in women under 30 seeking treatment was not available 19, 20 our model assumes an equal probability of developing TFI in such women. The increasing proportion of women with TFI with age, reported by Maheshwari et al., 20 indicates that this approach may over-estimate the proportion of women with TFI in the younger age groups. We address this possibility in the sensitivity analysis by using a general additive model to predict the proportion of women with TFI in the 16-19-and 20-24-year age groups and using these predicted proportions in the model. In contrast, the HFEA (Human Fertilisation and Embrology Authority) data 19 show a decrease in TFI attributable in the 40-44-year-old age group which was not observed in the Maheshwari et al. study. To account for this possibility the HFEA data are used in a sensitivity analysis. More information is available in Supplementary Appendix S3, available as Supplementary data at IJE online.
Probability of ever having had chlamydial infection given a woman has TFI, P(Ct þ jTFI, Age i) A random-effects meta-analysis of published studies was performed to investigate the association between chlamydial antibodies via serology and TFI (for literature search strategy details see Supplementary Appendix S4, available as Supplementary data at IJE online). This analysis does not take into account any bias induced by low sensitivity and specificity of these tests.
The odds ratios from each of the selected studies are combined into a single estimate. The use of a random-effects model accounts for the between-study heterogeneity in the diagnostic procedures used to detect chlamydia and also to diagnose TFI. For details of the model specification see Supplementary Appendix S4, available as Supplementary data at IJE online.
In terms of probabilities for chlamydia and TFI, the odds ratio can be written as: where a 'case' is a subject with TFI and a 'control' is a subject without TFI. Comparing the odds of chlamydial infection between the cases and controls then gives the overall odds of having had a previous chlamydial infection.
The pooled estimate of OR from the random-effects meta-analysis can then substituted into Equation 2. As TFI is rare, it is assumed that P(Ct þ jNo TFI) can be estimated by the cumulative incidence of chlamydia over age, P(Ct þ ), which is estimated previously. Given that P(Ct 
Sensitivity analysis
A sensitivity analysis (Table 1 ) was conducted to examine the effect of modelling assumptions on the overall risk estimate. The factors considered were: (i) the baseline prevalence of chlamydial infection; (ii) changes in the way re-infection is modelled and the lowering of the estimates of cumulative incidence; (iii) how the proportion of women with TFI varies with age; (iv) the definition of infertility; and (v) the potential influence of large studies in the random-effects meta-analysis and other changes in the odds ratio.
Results
Model components
Probability of ever having had chlamydial infection, P(Ct þ jAge i) The yearly prevalence of chlamydial infection was highest in the 16-19-year age group and declined with age, irrespective of the data source used (Figure 2 ). The estimated prevalence of chlamydial infection ranged from 4.2% (95% CrI: 2.7, 6.2%) in the 16-19 age group to 0.5% (95% CrI: 0.1, 1.2%) in the 40-44 age group. The cumulative reproductive lifetime risk of a woman ever having been infected Figure 2 Comparison of the proportion positive for chlamydial infection estimated from Scottish laboratory testing and the prevalence from the UK NATSAL II survey test data Note: In the youngest age group (<20), the data are based on testing among women aged 16-19 for the laboratory source, and on testing women aged 18-19 for the NATSAL data source with genital chlamydia was estimated at 42.9% (95% CrI: 30.0, 59.0%) ( Table 2 ).
Probability of having TFI, P(TFI)
A single pooled estimate of the population prevalence of infertility [3.1% (95% CrI: 2.8, 3.4%)], derived from four UK population-based studies 14, 15, 17, 18 was used. There was evidence of heterogeneity (I 2 ¼ 74.1%) in the results attributed to a single study with a large sample size having smallest probability of unresolved infertility, 16 with data on the reported prevalence of TFI among infertile women which ranged from 14.7% in those aged <30 years to 24.2% in those aged 440 years. 20 The age-stratified risk of a woman having TFI ranged from 0.5% (95% CrI: 0.4, 0.6%) in those aged 16-19 to 0.8% (95% CrI: 0.6, 0.9%) in those aged 40-44 ( Table 2 ).
Probability of ever having had chlamydial infection given a woman has TFI, P(Ct þ jTFI, Age i) The search as described in Supplementary Appendix S4 generated 555 citations ( Figure 3 ) with 47 fully screened for eligibility and 8 studies [21] [22] [23] [24] [25] [26] [27] [28] found to be relevant. A significant association between previous chlamydial infection and the development of TFI was found (random-effects odds ratio 3.96 (95% CrI: 1.57, 8.53%) with significant between-study heterogeneity (I 2 ¼ 79.7%). The probability of past chlamydial infection in those diagnosed with TFI ranged from 33.7% (95% CrI: 14.2, 58.5%) in the youngest age group to 71.8% (95% CrI: 49.5, 88.7%) in the oldest age group (Table 2) .
Modelling result: probability of TFI given past or current chlamydial infection Given the high lifetime cumulative incidence of chlamydial infection and the low incidence of TFI, the overall estimated probability of TFI given past or present chlamydial infection in women in Scotland was found to be consistent and low across all age groups, ranging from 0.9% to 1.4%. The widest variability was observed in those aged 16-19 years (0.6-2.3%) ( Table 2) .
Sensitivity analysis
The definition of infertility was found to be the most influential on the estimate of the probability of TFI given previous or current chlamydial infection (Sensitivity analyses 1 and 2 respectively, Figure 4 ; for numerical estimates relating to the sensitivity analyses, see the Supplementary Table 1 , available as Supplementary data at IJE online). These broader definitions of infertility, 24 months of primary infertility and 24 months of primary or secondary infertility, increase the probability of TFI following chlamydial infection across all age groups. The greatest increases are observed with the 24 months primary or secondary definition where estimates of P(TFIjCt þ ) increased approximately 3-fold from the baseline estimate, ranging from 3.1% to 4.8% with no distinct age-related pattern. Accounting for variability, the estimates range from 2.0% to 7.9% with the widest range in the 95% CrI occurring in the 16-19-year age group.
There is a lack of data on how the proportion of women with TFI varies with age in the younger age groups. An alternative approach to our baseline assumption of constant prevalence in those aged under 30 years, is to extrapolate the increasing trend of TFI with age to the youngest age groups using a general additive model (GAM). Using this approach, estimates of P(TFIjCt þ ) for the 20-24-and 16-19-year age groups decrease marginally. All credible intervals overlap with the baseline, suggesting that the lack of information on TFI prevalence in those aged <30 years is unlikely to have a large effect on the estimates of P(TFIjCt þ ). Use of the HFEA data (Sensitivity analysis 3b) gives more uncertain estimates for the younger age groups, as expected due to the aggregation of the data for the 18-34-year-old age group. However, results are generally of a magnitude similar to the baseline (Figure 4 ).
When evaluating P(Ct þ jTFI), one of the eight suitable studies illustrated a much lower association between TFI and past chlamydial infection. 24 We have no reason to believe that this result is inaccurate, since the study has a more robust, population-based design than the other studies. We examined the effect of removing this study from the meta-analysis (Sensitivity analysis 4, Figure 4) . Removal leads to an increase in the odds ratio calculated from the meta-analysis from 3.96 (95% CrI: 1.57, 8.53) in the baseline model to 4.82 (95% CrI: 1.84, 10.71). This stronger association is reflected in the narrower range of the point estimates of P(Ct þ jTFI) across age (Supplementary Table 1 , available as Supplementary data at IJE online) but the change is minimal. This study does not unduly influence the overall results.
To consider the possibility that the search strategy did not identify studies which would alter the overall odds ratio from the baseline, the effect of decreasing the odds ratio to a fixed value of 3 and increasing it to 6 was considered (Sensitivity analyses 5a and 5b, Figure 4 ). As before, the overall effect was minimal with the observed decrease in the width of the CrIs being an artefact of the manual parameterisation of the odds ratio.
The meta-analysis conducted did not adjust for age due to a lack of available data. Sensitivity analyses 6a and 6b model age variation in the odds ratio while maintaining the level of the pooled estimate. If the odds of chlamydial infection in those with TFI increases with age, the estimate of P(TFIjCt þ ) in those aged 16-19 years reduces from 1.4% to 0.6%, whereas if the converse is assumed, the estimate in the same age group increases from 1.4% to 2.1%. Figure 4 illustrates that the credible intervals for these changes overlap with the baseline intervals so, although the effect may seem substantial, it is within the variability estimated when using the baseline assumptions.
It is possible that secular changes in the prevalence of chlamydial infection in young people could affect baseline estimates of lifetime incidence. To model this we varied baseline incidence in the 16-19-year age group by AE5% which carries through to cumulative Table 2 Probability estimates of the model components, P(ever infected with chlamydia), P(ever diagnosed with tubal TFI) and P(ever diagnosed with chlamydial infection given a diagnosis of TFI) and the overall result, P(developing TFI given past chlamydial infection). Note that the estimates for chlamydia prevalence for the 16-19-year-old age group uses NATSAL data which were based on 18-and 19-year-olds only and laboratory data for age 16- Data are given as mean (95% CrI). CrI represents the Bayesian credible interval which states with 95% probability that the true value lies within the given range incidence (Sensitivity analyses 7a and 7b respectively, Figure 4 ). The relative insensitivity of the overall risk to relatively large shifts in cumulative incidence implies that the assumption of constant incidence over time is unlikely to influence the overall result unduly. The final sensitivity analyses consider changes to the way re-infection is modelled and the level of cumulative incidence. Under the baseline model the number of tested individuals is adjusted by the modelled re-infection rate within 1 year. This makes a number of assumptions: (i) that tested individuals have a potential 1-year follow-up to contribute to the testing numbers; (ii) that all those who are re-infected are retested; and (iii) that all those retested are re-infected. The 1-year follow-up assumption is addressed in Sensitivity analysis 8, which illustrates that using an average 6-month follow-up reduces the probability in the 16-19-year-and 20-24-year-age groups by 0.1% and the probability in older age groups is unchanged. Assumptions (ii) and (iii) are addressed in Sensitivity analysis 9, producing estimates of P(TFIjCt þ ) similar to the baseline level. Sensitivity analysis 10 considers that the estimates of cumulative incidence may be inflated by the way infections are split into incident and repeat infections. Reducing the cumulative incidence across all ages by 5 and 10 percentage points had only a small effect on the baseline estimates increasing the estimate in the youngest age group from 1.3% to 1.5% if 5 percentage points of over-estimation was assumed and to 1.7% if a 10 percentage points of overestimation was considered.
Discussion
Our study estimates that the likelihood of all-cause tubal factor infertility associated with chlamydial infection is low. We have estimated that the probability of infertility in women with past chlamydial infection is between 0.9% and 1.4%, with no significant variation with age. Changes to wider definitions of infertility increase this estimate to 3% and then to 5%.
Our study augments a growing body of recent research in this area and provides estimates within a similar range. Van Valkengoed et al. estimated the risk of tubal factor infertility in women with serological evidence of chlamydial infection at 0.02%, 
Studies included in quanƟtaƟve synthesis
(meta-analysis) (n = 8) Figure 3 PRISMA diagram indicating the selection process for publications on case control studies examining the association between chlamydial antibodies and TFI chlamydial infection, estimated the risk of developing TFI after chlamydial infection at between 0.1% and 6%. 4 Considering mathematical models of progression from chlamydia to PID and then TFI, the work of Turner et al. 29 and Adams et al., 30 based on an individually based stochastic network model of chlamydia transmission and a static decision tree model of progression to TFI, estimate the probability of TFI in the English population given exposure to chlamydia at 0.034%. Similar work from Denmark finds estimates of 0.19%. 31 Our study is a contribution to the evidence in its application of a modelling approach to routinely available data. Using a MCMC approach allows us to account for both the variability that may arise in published estimates and also the uncertainty around the limited available data. Our estimates take into account the variability present at all stages of the modelling process but are still subject to biases that we have not been able to control for such as sensitivity and specificity of the serology tests and using repeat infections in a cohort as a surrogate for repeat testing among women going for voluntary testing.
Three prevalence estimates within our model contain inherent uncertainty: firstly, chlamydia prevalence estimates in the general population; secondly, data on the cumulative lifetime incidence of chlamydial infection; and thirdly, TFI prevalence in younger women. With regard to the first, we believe that the prevalence estimates are valid, for the following reasons: both diagnosed and undiagnosed chlamydial infection are considered, and age is factored into the statistical analysis. Although the two sources of data (NATSAL and testing data) generated different estimates, these likely reflect inherent differences in the two source populations (those at higher risk of infection seek testing which accounts for the higher proportion of positive results in the laboratory data set, which gives higher statistical power, compared with NATSAL II). Although the NATSAL date from the year 2000, they provide the most robust population prevalence from which to extrapolate our probability estimate-our own local data indicate no evidence of a decrease in prevalence despite the increased levels of testing.
Our approach to estimate the cumulative lifetime incidence assumed that the incidence of chlamydial infection over time remains constant. The sensitivity analysis used to adjust for secular trends in both laboratory testing and the uptake of chlamydia-specific Figure 4 Change in the estimates of P(TFIjCt þ ) for each sensitivity analysis. The grey band shows the baseline credible interval healthcare services demonstrated no substantial effect. In addition, it was assumed that the proportion of repeat tests in the annual laboratory tests, used in the prevalence and incidence calculations, could be represented by re-infection data. There are limitations with this assumption though the sensitivity analysis using different assumptions showed no substantial effect on the estimates obtained. Estimates of population-based seropositivity for C. trachomatis at the end of a woman's reproductive lifetime are lacking. A Swedish-based study found seroprevalence of 24.7% in sexually active women aged 19-25 years, with a prevalence of current infection of 2.7%. 32 Such an estimate of seroprevalence is consistent with our estimate of 25.8% in the 20-24 year-group based on 3.4% prevalence. In the absence of ever re-infection rates, we made use of yearly rates. This could lead to an inflation of the overall cumulative incidence if individuals are re-infected more than 1 year after the initial infection. As reinfection is most common in the youngest age groups, this may have an effect on the accumulation of incident infections in this group. Sensitivity analysis showed that if the cumulative incidence was lowered by 5 and 10 percentage points across all ages, the effect on the overall estimate was small.
Our modelling approach is limited by its inability to distinguish TFI caused by chlamydia and that caused by other STIs. In this way our study may provide an upper bound on the association. An alternative approach would be to calculate the aetiological fraction, that is the proportion of TFI cases in which chlamydia played a role during its development. Such an approach using serological evidence adjusted for test sensitivity and specificity found that 45% of TFI episodes were due to chlamydia with a credible range from 28% to 62%. 33 Following a similar approach but without adjustment for sensitivity and specificity, our data (using OR ¼ 3.96 and a lifetime cumulative incidence of chlamydia of 42.9%) would give an aetiological fraction of 62.9% which is just above the upper bound published. This value could be a reflection of the odds ratio being overinflated due to chlamydia test sensitivity being higher for TFI cases compared with controls, the odds ratio being unadjusted for the influence of other STIs in the occurrence of TFI or due to an overinflation of the level of lifetime chlamydia incidence or a combination of all of the above.
With respect to the paucity of published data on TFI prevalence in younger women, our sensitivity analysis demonstrated that changing the assumptions regarding TFI prevalence in the young age groups had a negligible effect on estimated risk. There was also an absence of age-stratified estimates for the probability of previous chlamydial infection in those with TFI, P(Ct þ jTFI). We applied the assumption of an age-related trend in the odds ratio from the case-control studies in the sensitivity analysis, and this led to an age-related trend in P(Ct þ jTFI). As there are no age-specific data to validate this approach for our model, the use of a single odds ratio across all age groups is justified. Many of the original serological studies on the detection of chlamydia antibodies, which were used to estimate P(Ct þ jTFI), were undertaken in the 1980s to 1990s. It was acknowledged that the available tests had poor sensitivity and often lacked species specificity. This could result in misclassification of patients in case-control studies and thus bias the results. Sensitivity analysis on the odds ratio has shown limited effect on the conclusions produced by the model, with large increases required to increase the estimates.
Our estimated risk of TFI following chlamydia infection was sensitive to the definition of infertility with each definition having caveats attached. Our baseline definition of involuntary childlessness by the end of a women's reproductive lifetime was strict and this estimate could be inflated if those who managed to conceive due to infertility treatment were included. The alternative definitions used considerably shorter periods of infertility which are likely to include individuals who seek treatment, those who never do and those who have no diagnosed clinical infertility problems. The results found under the alternative fertility definitions may be more applicable in an economic context when quality of life and costs to the health service are considered. Using the alternative definition gave estimates consistent with the upper estimates in the review of Land et al. 4 A further limitation of the model is that treatment for chlamydial infection is not explicitly considered. As most diagnosed chlamydial infections are routinely and effectively treated, the progression of the infection to pelvic inflammatory disease and onwards to TFI may occur at a lower rate than in the past. In this case the levels of TFI observed today may overestimate the levels which will be observed in the future for those aged 16-19 years now. If this is so, the model estimates of infertility following chlamydial infection for this age group are also likely to be an over-estimate. However the commentary of Peterman et al. 34 suggests that given current testing levels, most detected infections will have been present for too long to interrupt ascending infection, so this may not be the case. In addition, there is a perception that more sexual risks (more risk-taking behaviour, for example concurrent partners, increase in the number of partners) are being taken in recent years 35 and therefore women may be prone to more repeat chlamydial infections which may be associated with an increased risk of progression to TFI compared with single episodes. 36 These factors together lead to uncertainty which cannot be explicitly modelled in the framework proposed and must simply be considered when using the results of such an analysis to inform policy.
Notwithstanding the study limitations, these results provide an insight into the risk of TFI following chlamydial infection in the absence of adequate data from trials with long-term follow-up. Such studies are probably now impractical given the easy availability of chlamydia testing to asymptomatic young women. Our findings add to the evidence that rates of progression from chlamydial infection to TFI are low. Given that TFI may be attributable to the presence of other STIs which we do not model, the estimates could potentially be lower. These estimates add to the knowledge base for those conducting costeffectiveness analyses. Our findings may also be helpful to clinicians: patients testing positive for C. trachomatis can be provided with a reliable age-specific estimate of the risk of TFI following their diagnosis, with these estimates being lower than those seen in many information leaflets available in clinical settings.
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